Background and Aims-The`C-Hiolein
An ideal non-invasive test for chronic pancreatitis should quantitatively measure exocrine pancreatic function, and should be sensitive enough to detect functional impairment of the pancreas in diseases other than chronic pancreatitis or in old age, even in the absence of morphological alterations. At the same time, the test should be able to determine both the necessity and the success of supplementation with pancreatin. Obviously Cumulative recovery at 12 h (%) (n = 12) (n = 18) (n = 10) (n = 7) (n = 6) Group U/30 min with 65 000 U/30 min as the lower limit of normal; Fig 3A) . Thus in a clinically relevant scenario, sensitivity and specificity of the 13C-Hiolein breath test for detecting pancreatic steatorrhoea were 91.7% and 85.7%, respectively (cut iax, Table III on was characterised by a Fig 3A) .
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,Y=mX/(k+X), constants Plotting lipase/DOBmax versus lipase output ( Fig 3B) yielded a linear curve fit (Y=0.021 (95% CI 0x019-0-023)+0x001 X; r=0.949 (p<0000 1)).
Peak maxima of the DOB responses occurred six to nine hours after ingestion of the labelled test meal (Fig 4A, B) , showing that a more feasible sampling period of eight hours would be sufficient. Although not significant, patients with malabsorption (group V) and the controls (group IV, comprising more females and younger subjects that the 'target' groups of patients with pancreatic disease) tended towards slightly earlier DOBmax responses.
However, testing the effect of high dose pancreatin supplementation (Kreon micropellets, Kali Chemie, Hannover, Germany; single dose of 80 000 U lipase with the test meal) in one patient of group I with a grossly I abnormal DOB response (Fig 5) Our data show that the '3C-Hiolein breath test is a valid test for pancreatic steatorrhoea but does not reflect pancreatic function unless decompensation (steatorrhoea) occurs. Consequently, the clinical value of the Hiolein test is primarily targeted at diagnosing the patient who requires pancreatin therapy and to monitor the efficacy of enzyme supplementation (Fig 5) , similar to faecal fat analysis.
Newer modifications of faecal fat analysis based on near infrared reflectance analysis allow a more convenient and acceptable quantitative analysis of pancreatic steatorrhoea than the van de Kamer method. Inadequate stool collection, however, can still render faecal fat analysis potentially misleading. '7 18 Therefore, a valid, clean, and feasible method both for detecting pancreatic steatorrhoea and monitoring enzyme replacement therapy may be advantageous in a clinical setting.
Because the fatty acids of Hiolein have their oxidation peak at six to nine hours, a second measurement eight hours after substrate ingestion may be adequate and sufficient.
Isotope ratio measurements without mass spectrometry (for example, non-dispersive isotope selective infrared analysis),27 and established logistics for isotope ratio mass spectrometry on an outpatient base are recent important developments, which will help to promote stable isotope breath tests in gastroenterology as a routine clinical application. In malnourished paediatric patients -for example, in cystic fibrosis -the '3C-Hiolein breath test may be used as an accurate and convenient measure of pancreatic steatorrhoea (Braden et The work was made possible through a grant from the ElseKroner-Fresenius Foundation. BL was supported for a sabbatical leave by the Deutsche Gesellschaft fur Verdauungsund Stoffwechselkrankheiten (DGVS), Asche grant 1991. We thank J Delente, Martek Corporation, Columbia, MD 21045, USA for assisting us with the supply of 13C-Hiolein and Dr Oliver Ottmann for his help in reviewing the manuscript.
